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Liquid paraffin or mineral oil is a transparent,
colourless, odourless, or almost odourless, oily
liquid composed of saturated hydrocarbons
obtained from petroleum."' Petroleum was used
as a medicine at least 400 years before Christ.”
The earliest internal use of refined petroleum
appears to date back to 1872, when Robert A.
Chesebrough was granted a patent for the
manufacture of “a new and useful product
from petroleum”.” The use of liquid paraffin
gained popularity, after Sir W. Arbuthnot Lane,
Chief Surgeon of Guy’s Hospital in 1913, rec-
ommended its use as a treatment for intestinal
stasis and chronic constipation.’

The popularity of liquid paraffin as a
treatment for constipation and encopresis
stems primarily from its tolerability and ease of
titration. Although conversion of mineral oil to
hydroxy fatty acids induces an osmotic effect,*
liquid paraffin appears to work primarily as a
stool lubricant.” Therefore, liquid paraffin is
not associated with abdominal cramps, diar-
rhoea, flatulence, electrolyte disturbances, or
the emergence of tolerance with long term
usage, side effects commonly associated with
osmotic or stimulant laxatives.’ These features
make liquid paraffin particularly attractive for
use in chronic constipation and encopresis of
childhood, where large doses and prolonged
administration commonly are necessary during
the disimpaction and maintenance phases of
treatment, respectively.

However, although liquid paraffin is widely
accepted and recommended as a fundamental
component of regimens for the management of
constipation in North America and Aus-
tralia,’ ” it is little used in the United King-
dom.*®® This trans-Atlantic dichotomy in liquid
paraffin usage has been underscored by the
American Academy of Pediatrics (AAP) en-
dorsement of practice guidelines developed by
the North American Society for Pediatric Gas-
troenterology and Nutrition (NASPGN) for
the management of constipation in infants and
children.® NASPGN clearly identify liquid par-
affin (mineral oil) as a medication of first
choice in the management of paediatric consti-
pation. Therefore, it is timely to reappraise the
role of liquid paraffin in the management of
childhood constipation and to explore the
reasons underlying local distrust of this medi-
cation.

www. archdischild.com

Approach to childhood constipation
Functional constipation is one of the most
common conditions treated by paediatric
gastroenterologists and general paediatri-
cians.'” Recommendations for management
have varied from dietary manipulation, admin-
istration of lubricants, osmotic agents, stimu-
lants, or enemas,'' to toilet regimens, psycho-
therapy, and biofeedback programmes.'? It has
been reported that over half of children with
constipation remain chronically constipated if
they do not receive frequent doses of laxative."”
The pathophysiological basis of functional
constipation is uncertain.'*

Currently, most widely used treatment regi-
mens for childhood constipation and encopre-
sis® " are modelled on the strategy described by
Davidson and colleagues' in 1963. This semi-
nal paper outlines three phases in the manage-
ment of children with constipation: complete
evacuation or disimpaction; sustained evacua-
tion to restore normal colorectal tone; and long
term follow up with weaning from interven-
tion. As the success of each phase depends on
the cooperation and understanding of the par-
ent and, when possible, the child, an initial
phase of patient and parent education’ has
been incorporated into recent guidelines.* ° *°

Complete bowel clean out is the cornerstone
of successful therapy prior to implementation
of long term pharmacological therapy.”” Once
rectal evacuation has been confirmed, the chal-
lenge is to keep the rectum empty. This is
accomplished by habitual toilet use, and the
use of stool softeners to facilitate daily
complete evacuation. This phase can last at
least six months. The aim of this and the follow
up phase is to restore normal bowel habit.
Although a period of successful maintenance
treatment may be followed by attempts to wean
medication, close medical/nursing supervision
is essential in order to promptly adjust or rein-
stitute doses, when necessary.

Role of liquid paraffin in childhood
constipation

EVIDENCE FOR EFFICACY

In stating that grade I evidence (defined as evi-
dence from at least one properly designed ran-
domised, controlled study) exists for the
efficacy and safety of liquid paraffin, the
authors of the NASPGN medical position
statement on childhood constipation may have
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overestimated the quality of the existing litera-
ture on this medication. However, direct
evidence for the efficacy of liquid paraffin com-
pared with other forms of intervention does
exist, as liquid paraffin has formed the basis of
treatment in a number of outcome studies of
paediatric constipation/encopresis.'’ **!

For the purposes of disimpaction, liquid
paraffin appeared to be slightly less efficacious
than an oral lavage solution in a small
randomised study by Tolia and colleagues."
However, liquid paraffin was better tolerated
and compliance was improved compared with
the polyethylene glycol solution.

In a direct comparison of lubricant and
stimulant laxatives as maintenance treatment
for constipation,® liquid paraffin fared better,
with 11 of 19 children treated with liquid par-
affin successfully discontinuing regular medi-
cations after six months compared to only four
of 18 using senna. Liquid paraffin was also
among the laxatives used in a randomised,
controlled study showing the superior efficacy
of laxatives combined with behavioural modifi-
cation compared with behavioural modifica-
tion alone” in children with encopresis.
However a direct comparison of liquid paraffin
with other laxatives was not undertaken in that
study.

These data, coupled with extensive accumu-
lated experience, provide support for the
current NASPGN/AAP guidelines recom-
mending liquid paraffin both for the initial dis-
impaction and maintenance phases of treat-
ment in children older than 1 year of age.
There do not appear to be any objective data on
the use and safety of liquid paraffin in young
infants. However, it is recommended that
infants under the age of 1 year should not
receive liquid paraffin  because gastro-
oesophageal reflux and incoordination of swal-
lowing are more common in infants, thereby
posing a greater risk of aspiration and the
development of lipoid pneumonia.” *

EVIDENCE FOR TOXICITY
Absorption and histological changes in the gut

A Lancet “Noticeboard” article of 1990,* not-
ing restrictions placed on the availability of,
and indications for the use of liquid paraffin by
the Committee on Safety of Medicines® (CSM)
appears to underlie much of the reluctance on
this side of the Atlantic to use the medication.
The CSM, noting clinical reports associating
liquid paraffin ingestion with granulomata of
the intestinal tract, recommended against pro-
longed use of the medication and stated it
should not be used in children under 3 years of
age.

However, the precise reports to which the
CSM refers are not referenced. Our own data-
base searches have failed to uncover any
specific link between liquid paraffin ingestion
and intestinal granulomas. Apparent liquid
paraffin deposits (without granuloma forma-
tion) were described at autopsy in the jejunum
of a 53 year old man who also had lipoid pneu-
monia and liquid paraffin accumulations in his
abdominal viscera.”” However, the patient’s
complex, poorly documented medical history
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and findings at autopsy, including pulmonary
tuberculosis, preclude meaningful interpret-
ation of the relevance of these findings to liquid
paraffin use in general. Oil induced granulomas
of the rectum have been described.* However,
these appear to arise from direct perianal or
per-rectal application of liquid paraffin.

Earlier studies reported the absorption and
deposition within various tissues of mineral
hydrocarbons in animals,”” ** and the presence
of lipid granulomas in human tissue.”” How-
ever, recent evidence refutes the classification
of these lipid associated lesions as granulomas
and their frequent occurrence in large unse-
lected autopsy series” * casts considerable
doubt as to the relation of these histopathologi-
cal findings to liquid paraffin ingestion.

Despite widespread and often prolonged use
of this medication in children worldwide, there
are no reports of liquid paraffin deposition in
the intestinal tracts or intra-abdominal viscera
of children. For instance, Rabah and col-
leagues® described autopsy findings in a child
with Hirschprung’s disease who developed
peritonitis as a result of liquid paraffin entering
the peritoneal cavity following enema treat-
ment. However, there was no evidence of liquid
paraffin within the intestinal tissues in this
report.

Fat soluble vitamin absorption

The widely held belief that fat soluble vitamin
absorption may be affected by ingestion of lig-
uid paraffin is based on early studies.”””* In
1939 Curtis and Ballmer showed a slight
decrease in serum carotene values after a
number of weeks of liquid paraffin use.” How-
ever, concentrations of carotene in the deficient
range were not observed in this study. In 1941,
Javert and Macri documented hypoprothrom-
binaemia during liquid paraffin therapy of vari-
able duration in a small sample of adult
patients (n = 10).”

In contrast, Ballantine and colleagues,” in a
study of prothrombin time, serum retinol, and
o tocopherol concentrations, did not find any
significant difference in values among 19
children receiving liquid paraffin compared
with a group of control patients. Some of these
children had received liquid paraffin for as long
as six years.” This study did not include
pretreatment vitamin concentrations for com-
parison. However, Clark and colleagues,’ using
sequential measurements of fat soluble vitamin
markers, showed that up to four months of lig-
uid paraffin treatment does not adversely affect
concentrations of retinol or o tocopherol. In a
more recent study, McClung and colleagues'’
showed stable serum concentrations of vitamin
E among 16 children taking liquid paraffin over
a period of six months. Taken together these
data clearly indicate that liquid paraffin therapy
is inadequate to deplete tissue stores of fat
soluble vitamins.

Carcinogenesis

Occupational mineral oil exposure has been
associated with the development of human
cancer. In particular, oil exposure in early tex-
tile industries was shown to increase the risk for
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the development of skin cancers.’® However,
evidence to support carcinogenicity of mineral
oil products in modern occupational settings,
even when there was prolonged dermal and
inhalational exposure, has been less convinc-
ing.“ 37

In addition, results from animal challenge
studies with liquid paraffin type products are
reassuring. For example, “light” mineral oils
(the form comprising liquid paraffin medi-
cation) do not appear to be carcinogenic in
dogs or rodents.”® *

For those ingesting liquid paraffin as a medi-
cation, there are no studies explicitly examining
the potential carcinogenicity of this treatment.
However, to our knowledge, widespread usage
of liquid paraffin for patients with constipation
has not engendered any connection between
use of this product and the development of
cancer.

Lipoid pneumonia

There have been a number of case reports of
lipoid pneumonia developing in association
with liquid paraffin ingestion.** In some
reports the mechanism predisposing to liquid
paraffin aspiration is not clear. For instance,
lipoid pneumonia developed in a child in
whom the only source of liquid paraffin identi-
fied was lip gloss."” However, in most cases
there has been a coexistent neurodevelopmen-
tal abnormality clearly predisposing the patient
to aspiration.” * Undoubtedly, access of liquid
paraffin to the lower respiratory tract can result
in severe tissue damage, and children at risk for
aspiration or those who have difficulty with
swallowing should not be prescribed this medi-
cation.

Personal practice

When the diagnosis of constipation/encopresis
is established, the child and parents are
provided with a conceptual framework of con-
stipation and the mechanisms of overflow
incontinence using simple diagrammatic rep-
resentation. The family then meets the gastro-
enterology liaison nurse who reinforces the
treatment strategy and the need for compli-
ance.

We recommend disimpaction using a three
to five day cycle of bisacodyl (Dulco-Lax) by
mouth: 5 mg/day for children under 5 years; 10
mg/day for children over 5 years. The use of
bisacodyl, a stimulant laxative, appears to
expedite disimpaction and avoids the seepage
associated with the ingestion of large doses of
liquid paraffin that would be required if liquid
paraffin was used as the sole treatment during
this phase. Bisacodyl is administered in the
morning. Parents and patients are warned of
the possibility of abdominal cramps and urgent
stools during this phase. If disimpaction has
not occurred following the initial cycle of bisa-
codyl, parents are advised to repeat the cycle.
Liquid paraffin is commenced simultaneously,
at a dose of approximately 1 ml/kg at night.
Telephone contact between parents and the
gastroenterology liaison nurse is established
during the first week of treatment. Liquid par-
affin is increased in 10 ml increments every
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three to five days until the child is having soft
stools that are easy to pass.

Although most young children do not
complain of taste aversion to liquid paraffin,
mixing with yoghurt or ice-cream can improve
palatability. However, failure to finish liquid
paraffin mixed with yoghurt or other foods is a
common reason for an apparent inadequate
response. Therefore, if liquid paraffin is being
mixed with yoghurt or fatty ice-cream, an extra
10 ml should be added to ensure adequate
intake of the required dose. In addition, it is
recommended that liquid paraffin be kept in
the refrigerator, as it is less viscid when cold.

Leakage of oil (commonly orange in colour)
may indicate ingestion of excess liquid paraffin.
However, more commonly oil seepage indi-
cates the presence of retained impacted faeces.
Therefore, parents are advised always to
contact the gastroenterology nurse before con-
sidering reduction in liquid paraffin dose for
presumed over-treatment. The family is in-
structed to expect treatment to continue for six
months or more. In practice many can wean
the dose before this time but that decision is
usually made in conjunction with the gastroen-
terology team. Non-compliance or inappropri-
ate discontinuation of medication is the most
common reason for early treatment failure.

Parents are advised not to force feed the lig-
uid paraffin and it is never prescribed for chil-
dren with underlying neurological conditions
or in those with disorders of swallowing. In
addition, because of the theoretical possibility
of aspiration, most children less than 12
months old are treated with lactulose in place
of liquid paraffin.

Conclusion

Liquid paraffin has an established track record
as an effective treatment modality for child-
hood constipation. This medication combines
ease of titration with tolerability and sustained
effect despite prolonged use, making it attrac-
tive for wuse in childhood constipation/
encopresis.

Although the possibility of systemic absorp-
tion of liquid paraffin cannot be discounted,
the contribution of liquid paraffin to lipid folli-
cles in autopsy studies is unclear. Further stud-
ies on the potential for systemic absorption of
liquid paraffin are warranted. The administra-
tion of liquid paraffin in patients at risk for
aspiration is not recommended, and at present
it is probably prudent not to administer this
medication to children under 12 months old.

Concerns regarding the development of fat
soluble vitamin deficiency in those adminis-
tered liquid paraffin are unfounded, and there
exists no evidence to support the carcinogenic-
ity of this treatment.

We thank M Rowland and B Drumm for their helpful comments
during the preparation of this manuscipt.
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